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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including tine fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on April 6, 
2010 has been entered. 

Response to Amendment 

Applicant's amendment of April 6, 2010 does not render the application 
allowable. Claims 1-13 are pending in the application. 

Status of Objections and Rejections 

All rejections from the previous office action are maintained. 

Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claims 1-6, 10, 12 and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tender et al. (Electrochemical Patterning of the Self-Assembled 
Monolayers onto Microscopic Arrays of Gold Electrodes Fabricated by Laser Ablation, 
Langmuir, 1996, 12, 5515-5518, cited in the IDS). 
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Regarding claim 1 , Tender et al. teaches a method of forming coatings of at least 
two different coating molecules on at least two electrodes, the method comprising: (a) 
providing an array of at least two individually-addressable electrodes (i.e., electrodes A, 
Fig. 2), (b) allowing a layer of a masking molecule to adsorb onto all electrodes (i.e., 
immersing the substrate in ethanolic EG6S, page 5517, left column, first full paragraph); 
(c) inducing electrochemical desorption of the masking molecule from at least one but 
not all electrodes to expose a first set of exposed electrodes (i.e. desorption of EG6S 
from the electrode A, page 5517, left column, first full paragraph), and (d) allowing a first 
coating molecule to adsorb onto the first set of exposed electrodes (i.e., immersing the 
electrodes in C16S, page 5517, left column, first full paragraph). 

Tender et al. further teaches that the process is repeated to form more than two 

different monolayers as follows: 

It is important to note that the extension of this technique to patterning 
more than two different monolayers (say n) should be straightforward. After 
microfabricating an array of n individually-addressable microelectrodes, exposure 
of the entire array to a 0.5 M ethanolic solution of an alkanethiol should result in a 
SAM of that alkanethiolate only on the first element if the other elements are 
biased to a sufficiently reductive potential or have been previously modified with 
another SAM. Then, by sequentially releasing potential control of the elements as 
the array is exposed to 0.5 M ethanolic solutions of different alkanethiols, it 
should be possible to build up a microscopic array consisting of n gold elements 
modified with SAMs of n different alkanethiolates. (Page 5517, right column, 
second full paragraph.) 



The reductive potential broadly reads on the limitation reciting electrochemical 
desorption of masking molecule in the subsequent steps. Subsequent deposition of the 
alkanethiol on the other elements broadly read on the second coating step. 
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Tender et al. differs from the instant claims in that the reference does not 
explicitly teach whether the masking molecules are formed on the previously coated 
electrodes. 

However, Tender et al. recognizes that "[c]ontamination of monolayers previously 
formed on other elements may occur by displacement of monolayer constituents by 
alkanethiols in solution. Such cross-contamination may be minimized, however, by 
using low concentrations of alkanethiols and/or using short Immersion times and/or 
using analogous disulfides." (See footnote 25, page 5517, left column). Furthermore, 
Tender et al. explains that EG6S SAMs function to resist biomolecule adsorption (i.e., to 
mask biomolecule adsorption), whereas CI 6 SAMs function to promote biomolecule 
adsorption (page 5517, left column, second full paragraph). 

Since Tender et al. recognizes that contamination of monolayers may occur on 
previously coated electrodes and that certain molecules function as a mask for 
adsorption, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to have exposed the electrodes to a masking molecule, 
because it would minimize the displacement of monolayer constituents by the different 
alkanethiols in the solution, as suggested by Tender et al. (Page 5517, right column, 
second full paragraph). Furthermore, since Tender et al. recognizes that the alkanethiol 
may displace previously formed monolayers (i.e., previously coated electrodes; see 
footnote 25 on page 5517), it would have been obvious to one having ordinary skill in 
the art to recognize that the alkanethiol (i.e., masking molecule) would form on the 
previously coated electrodes via displacement, as suggested by Tender et al. While 
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Tender et al. teaches that it is desirable to minimize the effect, Tender et al. recognizes 
that alkanethiol can formed on previously coated electrodes. Therefore, the mere 
recognition of latent properties in the prior art does not render nonobvious an otherwise 
known invention (MPEP 2145); the fact that applicant has recognized another 
advantage which would flow naturally from following the suggestion of the prior art 
cannot be the basis for patentability when the differences would otherwise be obvious. 
See Ex parte Obiaya, 227 USPQ 58, 60 (Bd. Pat. App. & Inter. 1985). 

Regarding claim 2, Tender et al. teaches that the array can comprise n 
individually-addressable microelectrodes, which suggests that any number of 
addressable electrodes can be used. Selecting the number of individually addressable 
electrodes to suit the desired application would have been obvious to one having 
ordinary skill in the art. 

Regarding claim 3, Tender et al. teaches that the extension of this technique to 
patterning more than two different monolayers (say n) should be straightforward. It 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to have repeated the process multiple times in order to form a coating of 
more than two different monolayers, as suggested by Tender et al. (Page 5517, right 
column, second full paragraph). 

Regarding claim 4, Tender et al. teaches that the electrode dimension is not 
more than 50 |jm (see Fig. 2). 

Regarding claim 5, Tender et al. teaches that the separation between the 
electrodes is not more than 30 |jm (see Fig. 2). 
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Regarding claim 6, Tender et al. teaches that the electrodes are metal electrodes 
(i.e., gold, page 5516, right column, first full paragraph), and that the masking and 
coating molecules are thiolated (i.e., EG6SH and C16SH). 

Regarding claim 10, Tender et al. teaches that the coating molecules are 
polypeptides (i.e., antibody or protein, page 5517, right column, first full paragraph) 
modified with a function of group capable of adsorbing onto the electrodes 

Regarding claim 12, since Tender et al. teaches that the technique can be 
extended to patterning more than two different monolayers with an array of n 
individually-addressable electrodes, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to have controlled the potential of 
electrodes from which desorption is not required, because it would prevent the 
previously formed coating on the electrodes from being desorbed. Since the electrodes 
are individually addressable, they can be individually controlled. 

Regarding claim 13, the application of the voltage by Tender et al. is either AC or 
DC, since an electrical potential can only be applied by either AC and DC. 

Claims 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tender et al. in view of Barton et al. (WO 99/51778). 

Tender et al. teaches the method as described above. Tender et al. differs from 
the instant claims in that the reference does not explicitly teach the specific coating 
molecules of the instant claims. 
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Barton et al. teaches a highly sensitive and accurate method for the detection of 
genetic point mutations in nucleic acid sequences and its application as a biosensor. In 
particular, the invention relates to electrodes that are prepared by modifying their 
surfaces with oligonucleotide duplexes combined with an intercalative, redox-active 

species and their use as sensors based on an electrochemical process in which 
electrons are transferred between the electrode and the redox-active species (page 8, 
lines 25-31). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have deposited the oligonucleotides of Barton et al. in the 
method of Tender et al., because it would enable the electrodes to function as a 
biosensor for the detection of genetic mutations in the nucleic acid sequences (page 8, 
lines 25-31 of Barton et al.). 

Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tender 
et al. in view of Chan (US patent 6355420). 

Tender et al. teaches the method as described above. Tender et al. differs from 
the instant claims in that the reference does not explicitly teach applying an electric 
field. 

Chan teaches that the orientation of DNA in an electric field has been well 
studied (column 84 lines 40-43), and that DNA molecules and other polymers align 
themselves in the direction of electric fields whether in an electrophoretic gel or in 
solution (column 85 lines 19-23). The implications of DNA alignment in an electric field 
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further support the fact that DNA molecules and other polymers can be driven across 
nanochannels in a linear fashion (column 85 lines 23-26). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have applied an electric field, as taught by Chan, in the method 
of Tender et a!., because It would align the coating molecules, such as DNA molecules 
or other polymers, in the direction of the electric field (column 85 lines 1 9-23 of Chan). 
The application of the electric field is either AC or DC, since an electrical potential for 
providing the electric field can only be applied by either AC or DC. 

Response to Arguments 

Applicant's arguments filed on April 6, 2010 have been fully considered but they 
are not persuasive. In the arguments presented on page 7-8 of the amendment, the 
applicant argues that Tender et al. does not contemplate a reprotection step and that it 
Is not clear that C16S or EG6S are capable of acting as a mask for previously coated 
electrodes. The applicant further argues that Tender et al. Teaches minimization of 
electrode contamination using low concentrations of alkanethiols, short immersion 
times, or analogous disulfides, which Is in contrast to the present Invention by reducing 
the contamination by using a reproduction step. This argument is deemed to be 
unpersuaslve, because of the following reasons: 

First, Tender et al. recognizes that the alkanethiol may displace previously 
formed monolayers (i.e., on previously coated electrodes; see footnote 25 on page 
5517). Therefore, the process of displacing the previously formed monolayers (i.e.. 
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previously coded electrodes) results in the alkanethiol forming on the previously coated 
electrodes. While Tender et al. teaches that it is desirable to minimize this effect by 
using low concentrations of alkanethiols, etc., the mere fact that Tender et al. 
recognizes that alkanethiol can displace previously formed monolayers means that the 
alkanethiol is forming on the previously coated electrodes. Even when this process is 
minimized, as suggested by Tender et al., one having ordinary skill in the art would 
expect that this process would still occur since the "contamination" cannot be 
completely eliminated. Therefore, the mere recognition of latent properties in the prior 
art does not render nonobvious an otherwise known invention (MPEP 2145); the fact 
that applicant has recognized another advantage which would flow naturally from 
following the suggestion of the prior art cannot be the basis for patentability when the 
differences would otherwise be obvious. See Ex parte Obiaya, 227 USPQ 58, 60 (Bd. 
Pat. App. & Inter. 1985). 

Second, claim 1 broadly recites "coating molecule" and "masking molecule" and 
that these molecules are thiolated (dependent claim 6). Since Tender et al. uses the 
same types of molecules, i.e., thiolated molecules, for depositing the coating molecule 
and masking molecule, one having ordinary skill in the art would expect that the 
masking molecule of Tender et al. would inherently form on the previously coated 
electrodes since Tender et al. uses the same molecules. If this is not inherent, then the 
limitation must be a result of limitation(s) not presently claimed. 

Finally, since the claim broadly recites "masking molecule" which is open to any 
molecule and Tender et al. teaches exposing the electrodes to n different alkanethiols to 
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form an array consisting of n elements modified witli n different all^anethiolates, one 
having ordinary sl^ill in the art would expect that one of these alkanethiols would 
function as a masking molecule that would be capable of adsorbing onto all electrodes. 
Since the molecules of Tender et al. are the same as those of the invention, one having 
ordinary skill in the art would have a reasonable expectation that the molecules of 
Tender et al. would form on all the electrodes, including previously coated electrodes. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LUAN V. VAN whose telephone number is (571 )272- 
8521 . The examiner can normally be reached on M-F 9:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on 571-272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/LUAN WAN/ 
Examiner, Art Unit 1795 
April 23, 2010 



